Since, for photon radiation, several current instruments are already suitable for the determination of ambient dose equivalent with acceptable accuracy over a wide energy range, there should be no serious problem in designing new instruments with response optimized for this quantity.
Materials should be selected for simulating attenuation by a 10 mm layer of tissue and the effects of backscattering from a tissue-equivalent sphere on the energy response. Additional material to produce electronic equilibrium is not appropriate. Some detectors, such as GM tubes and detectors employing relatively high effective atomic number materials, may be more appropriate to determine the new operational quantities and it will be easier to modify their energy response with filters.
Individual Dosimeters
Photographic and thermoluminescent dosimeters having a correct energy response with respect to air kerma need only be slightly modified to determine H p (10). For this purpose, it is sufficient to modify the thickness and composition of filters covering the detectors and to change the algorithm of the data evaluation.
Since photographic and thermoluminescent dosimeters are essentially planar, their response under a suitable thickness of tissue-equivalent material is nearly isodirectional; therefore, they should not require extensive modification to achieve improved angular response.
However, this is not the case for cylindrical dosimeters, such as pocket chambers, which have an isotropic fluence response but not an isodirectional 21 individual dose equivalent response. Although the error introduced is modest, future designs may take this into account.
Weakly Penetrating Radiation Measurements

Environmental Monitors
The inaccuracies obtained in the determination of quantities in beta-ray measurements resulting from the use of an "all purpose" instrument for both beta and gamma radiations are also observed in the determination of the new operational quantities. Special detectors (e.g., ion chambers, scintillation detectors and surface barrier detectors) for beta radiation measurements should be investigated further.
These instruments should have a 7 mg cm-2 window, a thin active volume equivalent to a few mm of air and be small in area to determine accurately H'(0.07) near small sources. Edge effects around the window will not seriously alter the variation of the directional dose equivalent response with the direction of beta incidence if the ratio of the window diameter to chamber depth is relatively large. Otherwise, care must be taken in the design of the monitor to minimize these effects.
Individual Dosimeters
Few existing dosimeters have detectors sufficiently thin to approximate an ideal energy response. Further developments of thinner detectors are, therefore, required.
Future individual dosimeters should have an appropriate thickness and composition of plastic material (i.e., 0.07 mm tissue equivalent) placed over the sensitive area to present correct angular and energy response. For small detectors, the importance of edge effects will have to be considered.
